Aims:This study carried out for histological assessment of the effect of local administration of estrogen hormone after mixing with collagen fiber of bovine bone on healing oftraumatic alveolar bone defect in the rabbits.Materials and Methods:Eight Rabbits were used, the vertical fissure was done in the mandibular alveolar bone of the control group was filled with natural collagen fiber of bovinebone, while in the experimental group , this fissure was filled with estrogen hormone mixed with natural collagen fiber of bovine bone.Histological studies and statistical analysis were done.Results:The results showed that local administrations of estrogen hormone enhance new bone formation and new vascularization which is statistically significant when compare with control group.Conclusions: This study illustrate that the estrogen has an osteoinductive action to enhance bone healing process. Biostatistical analysis was shown significant relation; so bone healing enhanced by this material.
INTRODUCTION
Bone is a specialized vascular connective tissue consisting of cells and calcified intracellular materials. Although bone is one of the hardest tissues of body, it is dynamic tissue that constantly change its shape in relation to the stress placed on it. This tissue unlike other connective tissue, its matrix consist of physiologically mineralized, tiny crystallites of a bicarbonatecontaining calcium phosphate called hydroxyapatite distributed in an organized collagen structure. (1) Repair of this tissue is a complex process involving a number of cellular functions directed towards the formation of a scaffold and mineralization of the defect followed by an eventual remodeling of the defect site to attain the original structure. (2) According to the function, alveolar process adapted itself; it is divided in to two parts, alveolar bone proper and supporting alveolar bone. The supporting alveolar bone surrounds alveolar bone proper and gives support to the socket, it consists of two parts, cortical plate and spongy bone. Histologically the cortical plate contains longitudinal lamellae and haver-Histological Evaluation of Local Estrogen Administration on the Healing of Traumatic Alveolar Bone Defect in Rabbits (Experimental Study) sian system. (3) Spongy bone is cancellous bone which supports the bone proper, heavy trabeculae with bone marrow space are present in this bone. The bone marrow space contains blood forming elements and osteogenic cells. (4) There are three types of cells constituting the bone osteoblast, osteocyte and osteoclast. (5) Osteoblast are mononucleate bone-forming cells that descend from osteoprogenitor cells, they make aprotein mixture known as osteoid, which mineralizes to become bone. (4) Osteocyte originate from osteoblasts that have migrated in to and become trapped and surrounded by bone matrix that they themselves produce it, their functions include varying degrees, formation of bone, matrix maintenance and calcium homeostasis .osteoclast cells are the cells responsible for bone resorption (remodelingof bone to reduce its volume),are large multi nucleated cells located on bone surface in Howships lacunae. (4) Osteoblasts can be stimulated to increase bone mass through increased secretion of osteoid and by inhibiting the ability of osteoclasts to break down osseous tissue. (6) Bone building through increased secretion of osteoid which is stimulated by the secretion of growth hormone by the pituitary gland, thyroid hormone and the sex hormones (estrogen and androgens). These hormone also promote increased secretion of osteoprotegerine. (7) Estrogen isagroup of compounds named for their importance in estrous cycle of humans and other animals, and functioning as the primary female sex hormones but also present in male as testosterone hormon. Natural estrogen are steroid hormones, while some synthetic ones are non steroidal. Their names come from the Greek words estrus. Estrogen is synthesized in all vertebrates. (8) Like all steroid hormones estrogen readily diffuse across the cell membrane. Once inside the cell, they bind to and activate estrogenreceptors which in turn modulate the expression of many genes. (9) Oestrogens are produced by developing follicles in the ovaries, liver, adrenal glands, breasts and fat cells, (10) it accelerate metabolism , reduce bone resorption, increase bone formation, increase platelet adhesiveness, decrease fat deposition. (11, 12) The estrogen seems to be an important factor in all stages of fracture healing. The application of estrogen enhances fracture healing of long bone at least in mice; larger chondrocytes and callus mineralization were increased. Estrogen deficiency is known to increase osteoclast bone resorption, whereas estrogen replacement can reverse this effect. (13) 
MATERIALS AND METHODS
Eight rabbits weight 2 kg ±100mg. male were used in this study. The rabbits were divided into two groups; four rabbits were sacrificed for each of two healing periods, one week and three weeks respectively. The animal anesthetized generally (Ketamine hydrochloride 10% (Holden Batch NO.1640-INDIA) at a dose of 50mg.kg mixed with Xylazine 2% (Interchemie Batch NO. 351861 HOLAND)atadose of 5mg/kg) and the site of the operation anesthetized locally with Xylocaine and adrenaline to reduce blood field. The mouth opened by using elastic mouth gage and oral cavity washed by 2% chlorohixidine concentration (Biofresh-SYRIA). After anesthetizing the animals by general anesthesia the vestibule of the right side of mandible three centimeters away from crown of central incisor incised intraorally with horizontal incision of about one centimeter. In the alveolar bone of mandible, vertical fissure was done by round bur of micro handpiece with irrigation to avoid heat generation (0.5 mm. height, and 0.5mm. depth). In the control group this fissures filled with natural collagen fiber of bovine bone (Lyostypt,BRAUN, Malaysia. C€0123) as a haemostsis. In the experimental group the fissures is filled with natural collagen fibers of bovine bone mixed with estrogen hormone in tow derivatives (1mg. Ostradiol benzoate and 4mg. Ostradiolfenilpropionat) in 0.1 benzyl alcohol (Organon, Santa Farma, Holland P.K.262, 34361).
The incision was sutured with black silk suture (size 3/0Navo Batch NO. 7634507 CHINA) and the rabbits were treated with procaine penicillin(Guangdong Medicine Batch NO. 070571 CHINA) at a dose of 10000 Iu/kg. for three days post operatively to control infections and with diclofinac sodi-um(Alshrk Batch NO. 75 SYRIA)at a dose of 5 mg /kg for one day post operatively to control pain.
Histological study: The rabbits killed under general anesthesia(four rabbit at the end of first week and four rabbit at the end of four week) and the anterior segment of mandible resected and the all soft tissue removed. The specimen prepared as decalcified section and stained with heamatoxiline and eosin. The microscopical finding includes evaluation of cell forming bone as well as bone lamellae. The cell counting and measuring of lamellar thickness was illustrated by using special graduated microscopical lens at power of magnification of 200X and 400X. Four randomly selected location of each section was examined. Each location divided by graduation of graduated lens into four quarters. The measurements were applied to each quarter separately and take the mean for these four measurements of the same location. The mean of two locations of control groups and two locations of experimental groups taken to be consider later in biostatistical analysis.
Statistical analysis: Biostatistically used compared means Duncan T-test to determine the groups differences (significancy) between two groups after each healing period in the number of osteoblast and thickness of new bone trabeculea separately using SPSS program under WIN-DOSE operating system in Pentium IV computer.(P value≤0.05, significant).
RESULTS

Histological analysis:
Control group at the end of 1st week postoperatively: The histological finding showed the fissures that filled with collagen fibers of bovine bone accompanied by blood clot and mild proliferation of granulation tissue and blood vessels. Figure ( (1): Comparisons between control and experimental groups in the number of osteoblasts at the end of 1st. and 3rd week intervals.
Control group at the end of 3rdweek postoperatively: The histological finding showed dense granulation tissue within the traumatic area with proliferation of osteo-blast and thin bone trabeculae formation start from borders of the original bone. Figures (5and 6) . The histological finding showed ostiod formation and calcification of granulation tissue within the fissure with proliferation of osteoblast and increase thickness of bone trabeculae away from the border of original bone. The increasing in the number of the osteoblast migrated toward the socket is reduced as many of this cells convert to osteocyts and trapped within lacunae also the bone trabeculae became more prominent and the number of osteocyte appeared within lacunae of newly formed bone increased.
Biostatistical analysis at the end of 3rdweek post operatively:
During data collection there was wide range of variables between two groups in this stage.
Biostatistical analysis was show significant relation in both osteoblasts number and thickness of new bone trabeculaein comparison between control and experimental group. Table (1) Diagram (2).
Diagram (2): Comparisons between control and experimental groups in the thickness of new
bone trabeculea at the end of 1st. and 3rd week intervals.
DISCUSSION
Although the variation in size of rabbits produces a potential limitation in the experiment carried out for this study, this animal model was chosen for the ease of handling, and because rabbits reach skeletal maturity at around sex months of age. In comparison to other species, such as primates and other rodents, the rabbit has a faster bone turnover. (14) Biologically during the whole period of data collection postoperatively there were no any sign of severe inflammation or rejection to the materials. Using histological examination of the alveolar bone, all treated defects with estrogen showed greater bone formation than the control group.Histological evaluation of experimental group at first week postoperatively revealed that estrogen has important role in skeletal remodeling and healing, because osteoblasts migrate toward the defect area and aggregated around the collagen fibers of bovin bone with mild formation of very thin new bone trabiculae and may be that osteoblast estrogen receptors cause remodeling.It is reasonable to assume that the effect of estrogen on skeletal remodeling could be caused, at least partly by a direct effect on bone cells, osteoblast and osteoclast. (15) In the present experimental study, at the end of the first week post operatively, there was a significant reduction in both osteoblast number and thickness of new bone trabeculae in comparison the experimental and control group. So estrogen plays an important role in bone defect healing process. Estrogen has profound effects on bone metabolism; estrogen has potential direct action via its own receptors on bone cells. (16) At the end of third week postoperatively, the histological examination has revealed dense granulation tissue and very thin bone trabeculae formation in the control group while in estrogen treated group, there was osteod formation and calcification of granulation tissue, increase bone trabeculae thickness. Also there was increase in number of osteocyte appeared within lacunae of newly formed bone increased, there was better healing. This result in agreement with Xiaohong et al. when they found better wound healing around the extracted sockets in rats when treated with estrogen when examined histologically by fluorescence observations. (17) The rate and quality of wound healing depend on reproductive hormone levels (estrogen), because a marked repair of acute incisional wounds in ovariectomized rodent. (18) Also at end of third week, there was significant increase in number of osteoblast and bone trabeculae in experimental group that indicate that estrogen could affect bone healing and bone density causing more regular osseous tissue with a large number of osteocyte and neoformed bone and this in agreement with Durate P. et al. when they found that estrogen deficiency affect bone healing in rats. (19) Estrogen may induce proliferation of undifferentiated mesenchymal cells (increase of the population of healing cells), angiogenesis (endothelial mitosis into functioning capillarie), and enhances bone regeneration and healing by acceleration vascular repair to the defect area. (20) Research has led to the general agreement among physicians and researchers that the progression of bone loss can be halted by estrogen replacement therapy. (21, 22) As a result, the estrogen would be a good candidate for use in combination with natural collagen fiber of bovine bone for use to repair bone defects.
CONCLUSIONS
This study demonstrated that local administration of estrogen has important specific role for promoting and accelerating bone healing.
